Introduction
Our analysis of river-borne dissolved and particulate matter considers a region bound by 7 ø to 21øN and 56 ø to 76øW During the wet season (August-November), for example, sufficient nutrients are added by riverine and shelf break upwelling sources off South America to sustain growth, with resultant senescence and decay of an unknown amount of phytoplankton within the Caribbean basin [Walsh et al., 1981] . CDOC is also added by river and shelf sources, ho¾'ever, so recent satellite-based estimates of coastal primary production [Platt et al., 1991] We examined these CZCS images for several conditions. Atmospheric effects were first analyzed to determine whether aerosol corrections in addition to those effected by default parameters would have to be made to the CZCS data. Once this question was answered, the effect of backscatter was examined using established relationships [Gordon and Morel, 1983 ] to obtain corrected backscatter coefficients for the Orinoco River plume. Introducing these corrected values in a bio-optical model developed by Gordon et 
Methods

Atmospheric Radiance
The contribution of the aerosol path radiance L½ to the total radiance L t measured by the CZCS at each wavelength k is defined by Gordon et al. 
where L r is the path radiance caused by Rayleigh scattering, Lw is water-leaving radiance, and t is the diffuse transmittance of the atmosphere. Equation (1) decouples the ocean's and atmosphere's radiances, where t(A)Lw(A) contains all the information on the dissolved and suspended materials in the water.
The usual atmospheric correction procedure employs band 4 (670 nm) of the CZCS for calculating L a, since it is assumed that water absorbs all light at this wavelength in waters with negligible pigment concentration (i.e., Lw(670) = 0). Since sediments within nearshore environments may scatter at this wavelength, however, it is possible that La(A) is overestimated in this region of the Orinoco River plume. Without further correction, Lw at 443, 520, and 550 nm would thus be underestimated. To address this problem, separate regions within and outside the plume (Plate 1) were analyzed for covarying effects in the 670-nm band and the apparent pigment distribution.
Another factor that might affect reflectance at La(670) is backscatter due to coccolithophores in surface waters. Their concentration was recently thought to be insignificant within the river plume [Betzer et al., 1977] . However, Bidigare et al. [1993] do indicate the presence of coccolithophores (i.e., prymnesiophytes) at stations M and H (Figure 1 ), but their abundance or depth may not be sufficient to affect the color of water. We ignored backscattering properties of heterotrophic bacteria [Ulloa et al., 1992] ; their abundance within the plume remains unquantified.
Water-Leaving Radiance
The water-leaving radiance Lw(A) derived from the CZCS depends on the concentrations of colored constituents, including CDOC, chlorophyll, and phaeopigments. 
is the term due to CDOC. K w is the diffuse attenuation coefficient for clear ocean water (reciprocal meters).
In ( At low pigment concentrations, most of the particle backscattering presumably results from detrital material. Generally, as the phytoplankton abundance increases, the ratio of viable phytoplankton to detrital material also increases such that the phytoplankton then have a relatively greater effect on the optical properties. Therefore the relationship between (C) and Lw(A2)/Lw(A •) via (2)- (5) is complex and nonlinear [Gordon et al., , 1988 ].
Bio-optical Model
The total KT ( 
Backscattering Model
We have not yet, however, related the particulate backscattering coefficient (bo) v of (6) to the phytoplankton pigment concentration. We follow Gordon and Morel [1983] in assuming that ( 
Discussion
The observed values of water-leaving radiance in Figures  8-10 
Summary and Conclusion
A combination of coastal upwelling offshore of the Orinoco River delta and freshwater discharge provides sufficient nutrients for a fall phytoplankton bloom to be detected by the CZCS as far as Puerto Rico [Yoshioka et al., 1985] . Our analysis points out a number of problems that need to be addressed if satellite imagery is to continue to be a viable tool for biogeochemical studies of the ocean. Current biooptical models may not be used quantitatively for case II waters until the algorithms are updated to deal with both unspecified backscatterers and the relative absorptive qualities of chlorophyll and CDOC stocks [Walsh et al., 1992] . Of particular importance is the different specific absorption coefficients of both phytoplankton functional groups and CDOC of marine and terrestrial origins. To obtain more accurate results, it will also be necessary to incorporate information on phaeopigments, patchiness of the physical environment, and dust and sediment conditions as well as bacterial scattering and algal species succession in future analyses of rivefine interactions on the continental margin.
